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(54) INFORMATION RECORDING METHOD FOR OPTICAL DISK 

(57) Abstract: 

PROBLEM TO BE SOLVED: To suppress influence of a record mark for a pre-pit signal 
to the minimum by forming the width of a record mark in the radial direction in a 
pre-pit region narrower than the width of a record mark formed by optimum recording 
power of recording information in the other region. 

SOLUTION: Record information is recorded by driving LD 2 by a recorder control 
circuit 22 from a position decided by a recording position signal in accordance with data 
EFM-modulated by an EFM decoder 9. When data are recorded in a desired region 
including a pre-pit of an optical disk, a LD light emission waveform, of which recording 
power is reduced, is formed so that the width of a record mark is narrower than the 
width of a record mark recorded by the other optimum recording power. At the time, 
pushed out quantity of a mark to a pre-pit is reduced in accordance with reduction 
quantity of recording power, and reduction of reflected light quantity is also prevented. 



A sufficient amplitude can be obtained in a pre-pit signal after recording by performing 
these recording. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]It is the information storage method to an optical disc which has the 
preformat information which consists of existence of prepit formed in a prescribed 
position, An information storage method to an optical disc forming more narrowly than 
width of a recording mark formed by optimum recording power of recorded information 
in other fields width of a radial direction of a recording mark in a field which said prepit 
adjoins and is arranged. 

[Claim 2]An information storage method to an optical disc reducing record power for 
forming a recording mark in a field which said prepit adjoins and is arranged in an 



information storage method to the optical disc according to claim 1 from optimum 
recording power of recorded information on other fields. 

[Claim 3]Pulse width or duty of a heating pulse portion of a recording pulse train for 
forming a recording mark in a field which said prepit adjoins and is arranged in an 
information storage method to the optical disc according to claim 1, An information 
storage method to an optical disc making it decrease to them in other fields. 
[Claim 4]In an information storage method to the optical disc according to claim 1 or 2, 
when recording on an optical disc, by trial writing in two or more record power 
beforehand. When performing trial writing operation which determines optimum 
recording power to recorded information, Existence of a signal of prepit or right or 
wrong of read-out of preformat information is matched to each record power, An 
information storage method to an optical disc characterized by what is recorded by 
the proper record power in a field which proper record power in which prepit detection 
is possible is determined, and said prepit adjoins, and is arranged. 

[Claim 5]In an information storage method to the optical disc according to claim 1 or 2, 
when recording on an optical disc, by trial writing in two or more record power 
beforehand. An information storage method to an optical disc carrying out record in a 
field in which said prepit adjoins and is arranged by record power which reduced 
determined optimum recording power at a rate of a constant ratio after performing 
trial writing operation which determines optimum recording power to recorded 
information. 

[Claim 6]An information storage method to an optical disc reducing record power in a 
field which said prepit adjoined and has been arranged in an information storage 
method to the optical disc according to claim 2 by 5 to 20% of within the limits from 
optimum recording power in other fields. 

[Claim 7]In an information storage method to the optical disc according to any one of 
claims 1 to 6, An information storage method to an optical disc generating a prepit 
detection window signal in order to detect existence of said prepit, and making during 
the prepit detection window period into a field which said prepit adjoined and has been 
arranged. 

[Claim 8]In an information storage method to the optical disc according to any one of 
claims 1 to 7, When prepit is formed in either of the up-and-down peak positions of 
amplitude of a wobble signal which detected a record slot from a track groove which 
made a radial direction lie in a zigzag line with desired amplitude, Generate a wobble 
peak detection signal adjusted to time width of a request including the target prepit 
position, and a prepit detection window signal is generated from the wobble peak 



detection signal, An information storage method to an optical disc making during the 
wobble peak term or a prepit detection window period into a field which said prepit 
adjoined and has been arranged. 

[Claim 9]To a laser diode control circuit and a laser diode drive circuit for generating 
emission power of two or more laser diodes corresponding to formation of a recording 
mark and a space in an information storage method to the optical disc according to 
claim 7 or 8. Input said prepit detection window signal and during this prepit detection 
window signal period, An information storage method to an optical disc setting up 
emission power of a laser diode reduced from other fields, setting up pulse width 
which controlled a laser diode drive circuit or was reduced from other fields, and 
generating a laser diode control signal. 

[Claim 10]In an information storage method to the optical disc according to any one of 
claims 2 to 9, When recording information by a different laser diode light emitting 
waveform from other fields during the field which said prepit adjoined and has been 
arranged, An information storage method to an optical disc characterized by amending 
pulse width of a laser diode control signal so that it may become same record mark 
length of an ideal average or space length other than this field, and omitting record 
mark length and space length who were formed during this field. 

[Claim 1 1]In an information storage method to the optical disc according to any one of 
claims 1 to 10, An information storage method to an optical disc using an optical disc 
which has the preformat information in which prepit was formed into a slot of another 
side to a groove region which forms this recording mark when forming a recording 
mark in one slot of a groove or a land formed in an optical disc. 



2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the information storage method to the 
optical disc by optical-disk-recording playback equipment, especially the information 
storage method to the optical disc which has the preformat information which 
consists of existence of the prepit formed in the prescribed position. 
[0002] 

[Description of the Prior Art]Generally, as for the optical disc used as a recording 
medium which can record information, the synchronized signal for address information, 
a roll control, or recording position control, etc. are beforehand recorded as preformat 
information. As means forming to the recording medium of this preformat information, 
by CD-R or MD (mini disc), it has the shape called the groove which carried out the 
wobble (meandering) of the track groove, and address information is recorded by the 
abnormal conditions of the wobble signal for forming this, for example. 
[0003]Forming prepit in the land which is a field between these grooves with a 
prescribed interval with the track groove which has the groove in which the optical 
disc carried out the wobble is proposed by JP, 9-3261 38,A. 

It is said that address information and the roll control information on a disk can be 
acquired correctly, without dividing a recording track also in a narrow track pitch. 

[0004]The track structure in the optical disc of this conventional example is shown in 
drawing 10 . In this drawing 10 , as for W, a wobble (meandering) and G show a groove 
(track groove), LPP shows prepit, and D shows a track direction. Since the structure 
of such a preformat does not arrange address information to the groove to record and 
it continues, without dividing recorded information, it does not have the fall of storage 
density, and it has the merit that compatibility is maintained to the format of the 
playback exclusive disc of CD or DVD. 

[0005]The optical disc which has the preformat which consists of such land prepit 
(LPP) must detect information, including address information etc., correctly. 



According to an above-mentioned gazette, JP,9-1 7029,A, etc., as a detecting method 
of preformat information, There is a method of obtaining the catoptric light from an 
optical disc from the differential signal of the field parallel to a track direction among 
the divided photo detectors by which 2 division (two division under quadrisection, etc. 
are included) was carried out by the laser beam by which common knowledge was 
condensed with optical-disk-recording playback equipment. 

[0006]This differential signal is used as a track error signal required for tracking 
control, after usually (radial) being called a push pull signal and removing a 
high-frequency component through a low pass filter (LPF). If this push pull signal 
passes a band pass filter (BPF), the wobble signal of single frequency will be acquired 
and it will be used for the roll control of a spindle motor. 

[0007]the slicer (comparator) after this push pull signal passed the highpass filter 
(HPF) and the dc component was removed — a binary — are-izing and preformat 
information, including address information etc., is acquired by getting over. Thus, the 
above-mentioned push pull signal is overlapped on various kinds of signals required for 
control of optical-disk-recording playback equipment. 
It is important to dissociate correctly and to detect each signal. 

[0008] 

[Problem(s) to be Solved by the Invention]In the record method by conventional 
optical-disk-recording playback equipment, the optimum power from which the jitter 
of recorded information serves as the minimum was desirable, and optimum recording 
power was determined using OPC (trial writing) etc. If it records by this optimum 
recording power, in order to use the light emitting waveform of a laser diode (LD) as 
shown in (d) of drawing 12 , As shown in the right and left parts in (e) of the figure, the 
breadth of the radial direction of a mark is prevented with the level difference of a slot, 
and a recording mark is formed so that it may fill up to the limit of a flute width. 
[0009](a) of drawing 12 shows the push pull signal after highpass filter (HPF) passage, 
(b) shows a prepit detection window signal, and (c) shows the EFM (8 -14 abnormal 
conditions) signal of record data. 

[0010]However, since prepit is formed as a pit that the adjoining slot for record is 
connected, Since a prepit portion did not have a level difference of a slot, as shown in 
the portion which has the prepit LPP in (e) of drawing 12 , recording mark M 
overflowed, and there was a problem that the decline in reflectance and reduction of 
radial push signals became remarkable. EFM pulse modulation of the recorded 
information is carried out, and since the dc component is lost and a recording mark 



and a space adjoin the prepit LPP with the same probability, as for the prepit signal 
through HPF, the amplitude is certainly changed in a radial push pull signal. 
[001 1]Therefore, as shown in (a) of drawing 1 1 , the prepit signal in a non-recording 
part has stable amplitude, and the eye of the signal is fully opening it. Therefore, signal 
detection is correctly and easily possible by using the binary-ized slicer which follows 
wobble amplitude fluctuation. 

[001 2] However, if the jitter of recorded information records the track perimeter by 
the optimum recording power used as the minimum, as shown in (b) of drawing 1 1 , the 
prepit signal after record, If a big light volume change arises by whether the recorded 
information which adjoined is a mark, or it is a space, for example, a mark adjoins, 
amplitude will fall or less to 1/2. This state serves as the minimum, when a recording 
mark adjoins thoroughly, and when a space adjoins thoroughly, it serves as the 
maximum. In such the state, it closes whether the eye of a prepit signal becomes small, 
and binary-ization may become difficult or may completely become detection 
impossible. 

[0013]In the information storage to the optical disc which has the preformat 
information which was made in order that this invention might solve such a problem, 
and was formed in the prescribed position, It prevents decreasing by the recording 
mark which the prepit signal adjoined and was recorded, and the signal of a recording 
mark by which a wobbling signal component is multiplied can also be prevented, and it 
aims at enabling it to read preformat information correctly. 
[0014] 

[Means for Solving the Problem]In order for this invention to be the information 
storage method to an optical disc which has the preformat information which consists 
of existence of prepit formed in a prescribed position and to attain the 
above-mentioned purpose, The above-mentioned prepit forms more narrowly than 
width of a recording mark formed by optimum recording power of recorded information 
in other fields width of a radial direction of a recording mark in a field adjoined and 
arranged. 

[001 5] Record power for forming a recording mark in a field which the 
above-mentioned prepit adjoins and is arranged by making it decrease from optimum 
recording power of recorded information on other fields, Width of a radial direction of a 
recording mark in a described area can be formed more narrowly than width of a 
recording mark in other fields. 

[0016]Also or by decreasing pulse width or duty of a heating pulse portion of a 
recording pulse train for forming a recording mark in a field which the 



above-mentioned prepit adjoins and is arranged to them in other fields, Width of a 
radial direction of a recording mark in a described area can be formed more narrowly 
than width of a recording mark in other fields. 

[0017]In an information storage method to such an optical disc, when recording on an 
optical disc, by trial writing in two or more record power beforehand. When performing 
trial writing operation which determines optimum recording power to recorded 
information, In a field which existence of a signal of prepit or right or wrong of 
read-out of preformat information is matched to each record power, proper record 
power in which prepit detection is possible is determined, and said prepit adjoins, and 
is arranged, it is good to make it record by the proper record power. 
[0018]By or trial writing in record power of plurality beforehand when recording on an 
optical disc. After performing trial writing operation which determines optimum 
recording power to recorded information, it may be made to carry out record in a field 
in which the above-mentioned prepit adjoins and is arranged by record power which 
reduced determined optimum recording power at a rate of a constant ratio. 
[0019]It is good to reduce record power in a field which the above-mentioned prepit 
adjoined and has been arranged by 5 to 20% of within the limits from optimum 
recording power in other fields. Since existence of the above-mentioned prepit is 
detected, a prepit detection window signal can be generated, and during the prepit 
detection window period can be made into a field which the above-mentioned prepit 
adjoined and has been arranged. 

[0020]When prepit is formed in either of the up-and-down peak positions of amplitude 
of a wobble signal detected from a track groove which made a record slot lie in a 
zigzag line with desired amplitude in a radial direction in an information storage 
method to such an optical disc, Generate a wobble peak detection signal adjusted to 
time width of a request including the target prepit position, and a prepit detection 
window signal is generated from the wobble peak detection signal, During the wobble 
peak term or a prepit detection window period can also be made into a field which the 
above-mentioned prepit adjoined and has been arranged. 

[0021 ]To a laser diode control circuit and a laser diode drive circuit for generating 
emission power of two or more laser diodes corresponding to formation of a recording 
mark and a space. Input said prepit detection window signal and during this prepit 
detection window signal period, Emission power of a laser diode reduced from other 
fields can be set up, pulse width which controlled a laser diode drive circuit or was 
reduced from other fields can be set up, and a laser diode control signal can also be 
generated. 



[0022]When recording information by a different laser diode light emitting waveform 
from other fields during the field which the above-mentioned prepit adjoined and has 
been arranged, It is desirable to amend pulse width of a laser diode control signal so 
that it may become same record mark length of an ideal average or space length other 
than this field, and omitting record mark length and space length who were formed 
during this field. 

[0023]When forming a recording mark in one slot of a groove or a land formed in an 
optical disc, an optical disc which has the preformat information in which prepit was 
formed into a slot of another side to a groove region which forms this recording mark 
can be used. 
[0024] 

[Embodiment of the Invention] Hereafter, this detailed description is performed using a 
drawing. Drawing 1 shows the composition of control block required for the 
optical-disk-recording playback equipment for enforcing the information storage 
method by this invention. Drawing 2 is a block diagram showing the concrete example 
of a circuit for acquiring various kinds of control signals. 

[0025] First, the photo detector (photo-diode: PD is called below) 1 quadrisected all 
around to the track direction as shown in drawing 1 , Optical elements, such as a lens 
which is not illustrated besides PD3 for a monitor of the laser diode (LD) 2 which 
generates a laser beam, and its light quantity, and the actuator 4, etc. constitute the 
pickup 5. 

[0026]After changing into voltage signal A-D the detected current signal from each 
part (channel) of A, B, C, and D with which the PD1 was quadrisected by 4ch.I/V 
conversion and the operation part 6, respectively, the degree operation of it is done. 
And a (A+B)-(C+D) signal is inputted into the prepit primary detecting element 10, the 
wobble primary detecting element 13, and the track error primary detecting element 
16, and a (A+CMB+C) signal is made to input that of the A+B+C+D signal by the 
operation into the focus-error-detection part 18 to the RF primary detecting element 
7, respectively. 

[0027]An A+B+C+D signal is recorded information and information is reproduced by 
the EFM decoder 9 using the RF signal by which waveform shaping was carried out in 
the waveform equivalent circuit of the RF primary detecting element 7, and the 
channel clock generated by the PLL (phase locked loop) circuit of the clock 
generation part 8. 

[0028]A (A+CHB+D) signal is a focus error signal acquired when astigmatic method is 
used, After passing the focus-error-detection part 18 which consists of low pass 



filters (LPF) and omitting a high band signal, it inputs into the focusing drive circuit 19, 
and a focusing actuator is controlled. A (A+B)-(C+D) signal is a push pull signal and it 
becomes the HARASHIN item of the various control signals explained by drawing 2 . 
[0029]A track error signal is acquired through the track error primary detecting 
element 16 which consists of prepit which is a high region first about this push pull 
signal, and a low pass filter (LPF) which omits a wobble zone, and a tracking actuator 
is controlled by the tracking drive circuit 17. 

[0030]A wobble signal is acquired through the wobble primary detecting element 13 
which consists of a band pass filter (BPF) which makes wobble frequency center 
frequency, The clock signal generated by the clock generation part 14 which consists 
of PLL circuits is taken out, and a spindle motor is controlled by the spindle drive 
circuit 1 5. 

[0031 ]The wobble signal from the wobble primary detecting element 13 is made to 
input into the prepit area generation part 20 simultaneously. The prepit signal acquired 
on the other hand through the prepit primary detecting element 10 which consists of 
highpass filters (HPF) is also made to input into the prepit area generation part 20. 
The signal which shows the prepit area from this prepit area generation part 20 is 
made to input into the recording waveform control circuit 22. 

[0032]The address information is detected in the address detection part 11, a 
recording position signal is determined by the recording-position-control circuit 12 
according to the address information, and the prepit signal from the prepit primary 
detecting element 10 is made to input into the recording waveform control circuit 22. 
The emission power / pulse width setpoint signal from emission power / pulse width 
set part 21 are also inputted into this recording waveform control circuit 22. And from 
the position defined by the recording position signal, according to the data in which 
eight-to-fourteen modulation was carried out by the EFM decoder 9, the information 
to record drives LD2 and is recording by the recording waveform control circuit 22. 
[0033] Drawing 2 explains more concretely generation of a push pull signal, and the 
circuit which acquires various control signals from it. The signal from the A section 
and the B section is added among the detection current (photoelectric current) 
signals according to the light income of each part of A of PD1 of the quadrisection 
shown in drawing 2 , B, C, and D, it changes into a voltage signal by the I/V conversion 
circuit 61, and a signal (A+B) is acquired. The signal from the C section and the D 
section is added, it changes into a voltage signal by the I/V conversion circuit 62, and 
a signal (C+D) is acquired. 

[0034]They are made to input into the subtractor circuit 63 by an operational amplifier, 



and a (A+BHC+D) signal is made to output. This is a push pull signal and serves as 
the HARASHIN item of various control signals. As mentioned above, a track error 
signal is acquired from this push pull signal through the track error primary detecting 
element 16 which consists of LPF. A spindle driving signal is acquired through the 
clock generation part 14 which consists of the wobble primary detecting element 13 
which consists of BPF(s), and a PLL circuit. 

[0035]The wobble signal acquired through the wobble primary detecting element 13 is 
made to input into the peak hold circuit 30, and the peak hold voltage VPH is obtained. 
The peak hold voltage VPH is made to input into the subtractor circuit 31 by an 
operational amplifier, Slice level VPH-V1 in which only the predetermined voltage V1 
got worse is considered as one input of the comparison circuit 33, the wobble signal 
which is an input of the comparison circuit 33 another side is binary-ized, and a 
wobble peak detection signal is acquired. 

[0036]The peak hold voltage VPH is made to input also into the adder circuit 32 by an 
operational amplifier, Slice level VPH+V2 which improved is considered as the input of 
the comparison circuit 34, the push pull signal which passed through the prepit 
primary detecting element (HPF) 10 which is an input of another side of the 
comparison circuit 34 is binary-ized, and a prepit signal is acquired. Since pulse width 
varies by the size of the amplitude of a prepit signal, this signal is adjusted to the fixed 
pulse width stable with the monostable multivibrator 37, and acquires the stable prepit 
detecting signal. 

[0037] Preformat information, including address information etc., has been acquired 
from this prepit detecting signal and a wobble peak detection signal using the 
demodulator of the prepit position detector circuit 36 controlled by CPU35. A prepit 
detection window signal is also acquired. 

[0038] Drawing 3 is a timing chart which shows the waveform of each of these signals. 
The push pull signal after (a) passes HPF of the prepit primary detecting element 10, 
The wobble signal which passed BPF of the wobble primary detecting element 13, and 
(c) (b) A wobble peak detection signal, The prepit detecting signal outputted from the 
comparison circuit 34 and (e) show the prepit detecting signal after passing the 
monostable multivibrator 37, and, as for (d), (f) shows the waveform of a prepit 
detection window signal, respectively. 

[0039]Then, the embodiment of the information storage method by this invention 
using such optical-disk-recording playback equipment is described. First, when 
recording on the desired region containing the prepit (LPP) of an optical disc in a 1st 
embodiment of this invention, As shown in (d) of drawing 4 , it is considered as LD light 



emitting waveform to which record power was reduced, and the width of recording 
mark M is formed so that it may become narrower than the width of recording mark M 
recorded by other optimum recording power as shown in (e) of the figure. 
[0040]At this time, according to the decrease amount of record power, the amount of 
flashes to prepit (LPP) decreases, and, as for the fall of reflected light quantity, a mark 
is prevented. By performing such record, as shown in drawing 5 , amplitude with a 
sufficient prepit signal after record is obtained, setting out of the slicer for 
binary-izing also becomes easy, and exact detection is attained. 

[0041 ]The desired region containing prepit is made into the period of the 
above-mentioned wobble peak detection signal as concrete record control, and this 
period is set up change in real time in the recording waveform control circuit 22 in 
drawing 1 so that the emission power of a mark portion may be reduced. The period of 
a prepit detection window signal is set up change the heating pulse width of a 
recording mark portion in real time in the recording waveform control circuit 22 so 
that it may narrow, and it may be made to generate LD control signal as other 
examples. 

[0042]Although the period of the wobble peak is made into the prepit detection 
window signal in the above-mentioned example, a detection window signal as shown in 
(f) of drawing 3 is desirable. In detail, only the wobble position in which the existence 
of prepit was reflected by the prepit position detector circuit 36 controlled by CPU35 
shown in drawing 2 is extracted from a wobble peak detection signal and a prepit 
detecting signal. By making this signal into a prepit detection window signal, setting 
the record power reduced in order to detect prepit as an unnecessary field is lost. 
[0043]Next, a 2nd embodiment of the information storage method by this invention is 
described using drawing 6 . The composition of the optical-disk-recording playback 
equipment for enforcing this information storage method is the same as that of the 
case of a 1st embodiment described by drawing 1 and drawing 2 . In the information 
storage method of this 2nd embodiment, when recording on the desired region 
containing the prepit of an optical disc, record power is not reduced and it is made to 
narrow heating pulse width in a recording pulse train. 

[0044]Like LD light emitting waveform shown in (a) of drawing 6 , only a constant 
interval is narrower than pulse width with other optimal portions, and, specifically, the 
width of a top heating pulse and two or more following heating pulses is generated. 
Especially, since a multi-pulse portion emits light repeatedly a channel clock cycle, by 
decreasing the duty of a heating pulse, it can respond to all the mark length. 
[0045]Since the calorific capacity of a prepit area falls by performing such record, A 



recording mark comes to be formed thinly, that of the mark M to prepit (LPP) disturbs 
like the case where record power is reduced, quantity decreases, and the prepit signal 
shown in drawing 5 and the same signal are acquired, and exact detection is attained. 
[0046] However, although the information storage method of this 2nd embodiment can 
detect a prepit signal good, Length became short to the ideal length who shows 
drawing 6 t he recording mark width of the desired region containing prepit with a 
dashed line not only about a radial direction (diametral direction) but about the 
tangential direction (circumferencial direction), and the recording accuracy Gitter 
properties) of information has deteriorated. 

[0047]Then, so that the record mark length of the tangential direction shortened by 
reduction of record power and reduction of heating pulse width may be in agreement 
with the record mark length of an ideal average of a field or space length who recorded 
by other optimum recording power, As shown in LD light emitting waveform of (c) of 
drawing 6 , it amends, so that the front edge of a top heating pulse and the back edge 
of the last heating pulse may become large. Of it, as shown in (d) of drawing 6 , 
recording mark M of ideal length is formed also in the field containing prepit (LPP). 
[0048]Although the amendment in the case where mark width is reduced like a 2nd 
embodiment is shown according to this amendment being adapted throughout the field 
of the request containing prepit, even if it is a case where record power is reduced like 
a 1st embodiment, the same effect is acquired by amending pulse width. 
[0049]Thus, since it enabled it to form the width of a recording mark thinly to the 
desired region where prepit is arranged in this embodiment, light volume change of a 
prepit signal can be prevented. By performing such record, it comes to open the eye 
of a prepit signal enough, and detection by binary-izing also becomes correctly and 
easy. Although the information on which the desired region where prepit is arranged 
was recorded at this time serves as low power from optimum power, there is, so that it 
serves as an error at the time of reproduction. [ no ] Even if an error arises by power 
change, the field is very small, and since it is corrected by ECC (error correcting code), 
it will not pose a problem. 

[0050] Next, when performing record by this invention, how to obtain the optimal 
power for each of record of information and record of a prepit area is explained. This 
is used in all the above-mentioned embodiments. It is the fundamentally same 
procedure as the trial writing to the information to record. 

[0051] First, it records by two or more record power, and the regenerative-signal 
characteristics, such as modulation, asymmetry, and a jitter, are computed from a 
detector circuit from each regenerative signal. The prepit signal amplitude value 



obtained from a prepit detector circuit while these values are matched with each 
record power, The right or wrong of prepit detection are judged and matched 
according to the difference between the preformat information acquired by being 
decoded, and the preformat information detected beforehand. Thereby, the optimum 
recording power for recorded information and the proper record power for prepit 
detection are called for. 

[0052]The jitter properties of the reproduced recorded information over each record 
power in such OPC (trial writing) and the error ratio (BlockError Ratio) of the address 
information which restored to prepit show the characteristic as shown in (a) of 
drawing 7 , and (b). (a) shows the characteristic of a pigment system disk and (b) 
shows the example of the characteristic of the phase change system disk. 
[0053]According to this, it turns out that the optimal power for each is not in 
agreement, and optimum-recording-power P 0 sigma to jitter properties is higher than 
proper record power P 0 LPP to the error ratio of prepit. Therefore, if record power 
suitable for each can be properly used in a field [ **** ], it is compatible in highly 
precise record and prepit detection. 

[0054]Next, one of the methods of OPC (trial writing) in this concrete invention is 
shown in the flow chart of drawing 8 . Predetermined PCA (Power Calibration Area) if 
OPC of this example is started, before recording information on an optical disc at Step 
S1 first A pickup (PU) is moved to a field, It records by setting sufficiently low record 
power at Step S2 (trial writing). And it reproduces immediately at Step S3, and the 
weighted solidity which shows recorded states, such as the modulation M of recorded 
information, the asymmetry beta, and the jitter sigma, is detected. 
[0055]And the amplitude (intensity) of prepit and a difference (accuracy) with the 
address information detected beforehand are detected by step S4. Next, it is judged 
whether the optimum power of recorded information and the optimum power to prepit 
were obtained at Step S5. As a result, when it is judged that it has obtained, it 
progresses to Step S6, but progress to step S9, only the specified quantity makes 
record power increase, it returns to Step S2, and the same trial writing and detection 
are repeated. 

[0056]When it progresses to Step S6, after determining the optimum recording power 
to the acquired recorded information, if it progresses to Step S7, the optimum 
recording power to the desired region of prepit is determined. And at Step S8, the 
setting-out ratio of two obtained record power is computed, and it records on the 
storage cell of a recording and reproducing device, or the predetermined region of the 
disk (preservation). OPC is ended by such a series of operations. It is possible to 



obtain each optimal record power to the information and prepit area to record by this 
procedure. 

[0057]In the method of above OPC, many PCA areas are needed rather than the 
conventional OPC. The disk in which the usual record is possible can be added, and 
trial writing will be performed at every postscript in the method of the former or 
above-mentioned OPC each time. Even if this is a case of the existing optical disc or 
record after the 2nd times, the optimum recording power to recorded information is 
because proper record was not completed when the record power at the time of the 
last record was used, since it was easy to produce a gap according to the state of a 
recording and reproducing device. 

[0058]However, it turned out that the setting-out ratio of the optimum recording 
power of recorded information and the proper record power to a prepit area does not 
change a lot even in this case. Then, the method of another OPC using this is 
explained below using the flow chart of drawing 9 . 

[0059]A start of OPC of this example will inspect whether the disk recorded at Step 
S11 is the existing disk or a postscript. When it is not not the existing disk but a 
postscript, either, it moves to Step S20, OPC operation of Example 1 mentioned 
above is chosen as it, and the OPC is started at Step 21. After performing hereafter 
operation of Step S1 explained by the 8th - S9, OPC is ended, but it is omitting in 
drawing 9 . 

[0060]When the disk to record is the existing disk or a postscript, progress to Step 
S12, choose the OPC (trial writing) operation to recorded information, and perform it 
at Steps S13-S18, and S22, but. Unlike the case of Example 1 mentioned above, it 
asks only for the optimum recording power to recorded information, and does not ask 
for the proper record power to a prepit area. That is, Steps S13-S18 and S22 are the 
same as that of the conventional OPC. And the proper record power to the desired 
region of prepit is computed and determined using the optimum recording power to 
the setting-out ratio and recorded information which have already been recorded on 
the disk by S19. 

[0061]Next, how to obtain proper record power still more simply is explained. Although 
various construction material was used for the recordable optical disc and the 
rewritable optical disc, the setting-out ratio of the optimum recording power of 
recorded information and the proper record power to a prepit area was mostly decided 
by the construction material of an optical disc. Using this, by the embodiment of this 
OPC, it asks only for the optimum recording power of recorded information like the 
conventional OPC, and asks for the proper record power to a prepit area using the 



setting-out ratio by this construction material. 

[0062]First, the disk which used organic coloring matter for the recording layer is 
explained as a recordable optical disc. As an example of a recording material, poly 
methine coloring matter, a naphthalocyanine system, a phthalocyanine system, A 
squarylium system, a crocodile NIUMU system, a pyrylium system, a naphthoquinone 
system, An anthraquinone (indanthrene) system, a xanthene series, a 
triphenylmethane series, an azulene system, a tetrahydro choline system, a 
phenanthrene system, the Tori phenothiazine system color, a metal complex 
compound, etc. are mentioned. 

[0063]Since these coloring matter produces the optical change by a pyrolysis or the 
substrate deformation accompanying it and a mark is formed by the change, when 
recording information, optimum recording power is dramatically sensitive. As a result 
of a detailed experiment with the optical disc using these recording materials, and 
evaluation, as shown in (a) of drawing 7 , By reducing proper record power P 0 LPP in 
the desired region containing the above-mentioned prepit 5 to 15% to 
optimum-recording-power P 0 sigma of information showed that both detection of the 
information and prepit which were recorded could carry out correctly. And the more 
desirable reduction ratio was about 10%. 

[0064]Next, the disk which used the phase change material for the recording layer is 
explained as a rewritable optical disc. As an example of these recording materials, a 
germanium-Sb-Te system, a germanium-Te-Sb-S system, A Te-germanium-Sn-Au 
system, a germanium-Te-Sn system, a Sb~Se system, a Sb-Se-Te system, a 
Sn-Se-Te system, a Ga-Se-Te system, a Ga-Se-Te-germanium system, an In-Se 
system, an In-Se-Te system, an Ag-In-Sb-Te system, etc. are mentioned. 
[0065]By showing crystal layers by gradual cooling in the process of cooling from 
heating, these phase change materials form the space of high reflection, and form the 
mark of low reflection by showing an amorphous layer by quick cooling. Since it 
changes reversibly, this state can be overwritten. 

[0066]As a result of a detailed experiment with this optical disc, and evaluation, as 
shown in (b) of drawing 7 , By reducing proper record power P 0 LPP in the desired 
region containing the above-mentioned prepit 10 to 20% to optimum-recording-power 
P 0 sigma of information showed that both detection of the information and prepit which 
were recorded could carry out correctly. And the more desirable reduction ratio was 
about 15%. In particular, a high effect is acquired in the phase change material of an 
Ag-In-Sb-Te system. 

[0067]When forming a recording mark in one groove region of a groove or a land, it is 



good to use the optical disc in which the preformat which consists of prepits was 
formed in the groove region of another side to the groove region which forms a 
recording mark. Even if it is a recording medium with which accuracy of the 
information recorded as a prepit signal can be easily incompatible due to it, the effect 
of acquiring correctly the above-mentioned prepit signal detection and the 
regenerative signal of information is demonstrated to the maximum extent. 
[0068] 

[Effect of the Invention]As explained above, the information storage method to the 
optical disc by this invention, By forming more narrowly than the width of the 
recording mark formed by the optimum recording power of the recorded information in 
other fields the width of the radial direction of the recording mark in a prepit area, The 
influence of the recording mark to a prepit signal is suppressed to the minimum, it 
becomes possible to read preformat information with high precision, and the recorded 
information can also suppress aggravation of a jitter and can be reproduced. 
[0069]Width of the radial direction of the recording mark of a prepit area can be 
narrowed by simple record power control by reducing the record power to a prepit 
area rather than other fields. Or width of the radial direction of the recording mark of 
a prepit area can be narrowed by a simple pulse control also by making heating pulse 
width of the recording pulse train to a prepit area, or duty smaller than other fields. 
[0070]When performing OPC (trial writing), prepit information can be read with high 
precision by asking for proper record power from each record power, and the recorded 
information can also suppress aggravation of a jitter and can be reproduced. By saving 
the setting-out ratio of the optimum recording power of recorded information, and the 
proper record power of a prepit area by OPC at the time of record last time, when 
performing OPC, Prepit information can be read with high precision by the same time 
and effort as the conventional OPC, and the recorded information can also suppress 
aggravation of a jitter and can be reproduced. 

[0071]Or by memorizing the above-mentioned setting-out ratio for every 
construction material of an optical disc, proper record power can be determined more 
easily, prepit information can be read with high precision, and the recorded information 
can also suppress aggravation of a jitter and can be played. It can set up by generating 
the prepit detection window signal for detecting the existence of prepit, and making 
during the prepit detection window period into a prepit area, without mistaking the 
field near the prepit. 

[0072]When prepit is formed in either of the up-and-down peak positions of the 
amplitude of a wobble signal which detected the record slot from the wobble which 



made the radial direction lie in a zigzag line with desired amplitude, The field near the 
prepit can be correctly set as necessary minimum by generating the wobble peak 
detection signal adjusted to the time width of the request including the target prepit 
position, and generating a prepit detection window signal from this signal. 
[0073]To LD control circuit and LD driving circuits for generating two or more LD 
emission power corresponding to formation of a recording mark and a space. During 
the above-mentioned prepit detection window period, so that different LD emission 
power from other fields or different pulse width may be chosen, Whenever it generates 
LD control signal and controls LD driving circuits, the recording mark near the prepit 
is controllable in desired shape using a prepit detection window signal. 
[0074]When recording information further again by a LD light emitting waveform which 
is different from a normal region in a prepit area, the record mark length and space 
length who were formed during the prepit area — length other than a prepit area — 
abbreviated — it is lost by amending the pulse width of LD control signal that the 
mark length of the tangential direction of a prepit area becomes short so that it may 
become the same. 

[0075]And when forming a recording mark in one groove region of a groove or a land, If 
the optical disc in which the preformat which consists of prepits was formed in the 
groove region of another side is used to the groove region which forms a recording 
mark, Even if it is a recording medium with which accuracy of the information recorded 
as a prepit signal can be easily incompatible, the effect of acquiring correctly the 
above-mentioned prepit signal detection and the regenerative signal of information is 
demonstrated to the maximum extent. 



2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram of a control system required for the recording and 
reproducing device for enforcing the information storage method to the optical disc by 
this invention. 

[Drawing 2] It is a block diagram showing the concrete circuitry for acquiring various 
kinds of [ push pull signal / the ] same signals. 

[Drawing 3] It is a timing chart figure showing the waveform of various kinds of signals 
in drawing 2 . 

[Drawing 4] It is a timing chart figure showing the recorded state of various kinds of 
signals for describing a 1st embodiment of this invention, LD light emitting waveform, 
and an optical disc. 

[Drawing 5] It is a figure showing the detected wave of the prepit signal in that case 
similarly. 

[Drawing 6] It is a timing chart figure showing LD light emitting waveform for describing 
a 2nd embodiment of this invention, and the recorded state of an optical disc. 
[Drawing 7] It is a diagram showing the relation between the jitter properties at the 
time of the information storage by this invention in a coloring matter disk system and 
a phase change system disk, and prepit detecting accuracy. 

[Drawing 8] It is a flow chart in the information storage method to the optical disc by 

this invention showing an example of OPC (trial writing) operation. 

[Drawing 9] It is a flow chart showing other same examples of OPC (trial writing) 

operation. 

[Drawing 10j lt is an enlarged drawing showing a part of recording part of the optical 
disc which records information by this invention. 

[Drawing 1 1] It is a figure showing the detected wave of the prepit signal which is not 
recorded [ of an optical disc ], and the prepit signal after record by the conventional 
information storage method. 

[Drawing 12] It is the same timing chart figure as drawing 4 for explaining the 
information storage method to the conventional optical disc. 
[Description of Notations] 



The photo detector divided into 1:4 (photo-diode) 
2: Laser diode (LD) 

3: The photo-diode (PD) for a monitor 

4: Actuator 5: Pickup 

6:4ch.I/V conversion and operation part 

7: RF primary detecting element 8: Clock generation part 

9: EFM decoder 

10: Prepit primary detecting element (HPF) 

11: Address detection part 12: Recording-position-control circuit 

13: Wobble primary detecting element (BPF) 

14: Clock generation part 15: Spindle drive circuit 

16: Track error primary detecting element (LPF) 

17: Tracking drive circuit 

18: Focus-error-detection part (LPF) 

19: Focusing drive circuit 

20: Prepit area generation part 

21: Emission power / pulse width set part 

22: Recording waveform control circuit 

30: Peak hold circuit 31: Subtracter circuit 

32: Adder circuit 33, 34: Comparison circuit 

35: CPU 36 : prepit position detector circuit 

37: Monostable multivibrator 
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mstmm^ mz7w>y f&wwwjju mi 

FfgSjSES^ftiJflf-tSftv &&<Wi^©ffi£>1SigU 
[0 0 2 2] ±JB7*'JVf>y F^WffiLTBBB«nfc«« 

[0 0 2 3] Sfc, ft-rVX^CffM^ft/t^/b^'fe 
Si/^i^y FO-T^fOiitclBiSv-^^ffM-rs 1 1> 

MiBiiv- tzRMt % mmmcm^rnnmrnc 7 u 

[0 0 2 4] 

ffli7D-y^cDttM^*-ro s/c, mz\*. &n<oWR{,\ 

[0 0 2 5] £?\ incStioic, F^>y ^Tt'IbKC 

K : WTPD^^-r) 1 i:, U— >f)t*83rf 
^V^-F (LD) 2 t^W^ytl^t-^fflPDS, 

[0 0 2 6] ^PD 1 <D4^fJ£ft/cA, B, C, D 
(f-^/W *^t0^mffl^S^«:, 4ch. I/V 

ssi • rsssi! 6 ic «t -o x=tn?nn.i£\m a ~ d tcg« 

+ C + Df8^cD^R F^HJSI5 7^ (A + B) - (C + 
D) m^ZfV e-y h^aiSl51 0i:7*7';HtWgl51 3 
t h^>y^Xv-^*g|5 1 6 fc'V (A + C) - (B + 

O fi^^7*-*xxv'-^t±igpi 8^ ^n^'nA 

[0 0 2 7] A + B + C+Dfi^-AWtfffiTfeD, R 

f ^ttjgp 7 £D^ff^n«[His§[c j; <o mmmztifc r f fg 

5§£, ^a-y74l3!tgl3 8^P L L (7i-Xd -y 7 ¥)l 
[0 0 2 8] (A + C) - (B + D) Wi^lRUffi 

^rffl ^/ciif> 1 1# e. n s 7 * - ft x x => -m ^X& <0 , 

D-^X7^;^ (LPF) ^e.%S7t-*XX7- 

^tiJg|5l S^iiiitTSftKfa^A-y F$n/cm, 7^- 
-^>yyi»'l?8l 9lcA^LT7*-*->y^T^ 



(5) 
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j-3.z.-<!?%m®t% 0 (a + b) - (c + d) mm* 

[0 0 2 9] C(D7°'yi/3L-?Mm^%, frf&WT*&2> 
£ ( L P F ) h7-y^X7-«mSPl 6£ilb 

7 <t o T h 5 -y * > ?'7 ^> ?■ a x- 2 ^Wftl-t 5 o 

[0030] sfc, ■>*7;bjs*a**^jsaE»fc'r* 

MyF/U7^/W (bpf) fr6fc*7*:/VHftm3P 10 

* a «y * 1 4 <fc c T 3£l?jc L fc f n >y Z \m%:®. 
OWU xey F;H<»j@SS l 5 (ctoTXtfy F/l^ 

[0 0 3 1 ] [5]B#{C, 9 * 7VH*ttan 3fr*><DV*7 

Mm*-?*) m.v v ta«*fiE3i5 2 o^A^-e-So - 

77, A-f/U7-r;W (HP F ) fr6&&7°U t?-y h& 
ItiSPl 0*iiLT#/£y;tfy M8*t&, 7°'J M-y hM 
W^f$.M 2 0 A73 £ # S o £ CD 7° >J tf*y h ftM£/£ffi 
2 0*5©yj tf >y h««***W*ga»»«»l»@ 20 
SS2 2lcA/j^^:§o 

[0032] yye-y uawasi 0fre><D7°'Jk! 
>y F{,i'<J£7 KUXt&mffi 1 1 T%(D7 KU*MfR*tt 
(11U *<OT KUX««CLfc««oTi3»ffilBWJlPiaB 

2 2(cA^£it-£o C<0|BSamW»iatt2 2Et4, « 
ft/*7— /'W*«K£SP2 1 fr£©83£/<7— //<;1/ 
XSR^M^fcArtSftS. ^ LT> lESfSltaiaiB 
StWB^tJ:oT3ei66nfcffiBfr6, E F Mfn- 
£'9tcJ;oTE FMSMStifc-r-^KJEfcT, tdiife 30 
22tCj:oTLD2 OMWt'ft & otlSL 

TV5„ 

[0 0 3 3] 7y^7/W8Wi£fi)ci:, *n^6#« 
tUiW-rSo 02 £^t4#*lJ<DP D 1 CD A, B, C, 

lT«EEM9ta*bT (A + B) jgTOISo 
CWfcDWfr&C^fciltJWLT I/VS8tNiS6 2T' 

«hi*§£««lt (c + d) \m*m%« 40 
[0034] *ne.**^7yyK«ts«wa8S6 31C 

A£S-£T\ (A + B) - (C + D) fB^^m^^-y: 
3 0 cn^7"'y>3.^;HS^T-$.0, §fflJtii]Wa^cOIg 
{g£r<h&3o CcDX'y^aTVMS^frb, HuiSLfcia 

h7-y^X7-lf^*#-5o Sfc, BPF^54§7* 
TVHftttiWi 3 £ P L L0B*»644i'By*£*a!i 
4 fcafi CT x tf y hvUKIM, i »i*W*o 

[00 3 5] J?>t, ^^y/HftttJffil 3*5iL/T^fe 

«>*rMt»i*t:— j'*— ;i/Ki»i»3 otcA^^-^re 50 
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- ^> FSffi V PH*?#5 „ ^co tf- ^7 ;l> K WE 

vph^, *s<Ty?i,c£.z>mn®m3 1 tA^-ex, 
ritSowe v 1 rzif i/^fr ^yL/cx^xu^v 

PH-Vl £J£«H]&3 3©-7j<DA/Ji:U ^(DitiSle] 
SS3 3flW^AftT*fc57*7/M8^*2fg{tL-r, "7 

[0 0 3 6] e-^d-x-;l/K«JIVPH**^7> 
7°lc£&huW®$<3 2tCt>A/3$-^T. p)tS£)®±V2 
f£lt 1^71/ 7 -y 7 P L X 7 4 X U^b V PH+ V 2 ^rirtfS 
0SS3 A(D\±!hL, =t<Dmm^3 4(Dmfi<D/\t]? 

fcT-y MfttUffi (HP F) 1 OSMLfcX-y ~> 
a7VW8^£2ffirt;U 7°U £-y MaTOiSo COS 
^{iXV k°'y MS^Ciffi^A^cioT/^XliAHS' 

Lfc-£/</l/X*fca»U ££Lfc7°U tf-y MfctiJfS 
[0 0 3 7] coyj tT«y F^ttifa^^XVl/fc:-^ 

ttttjM^tft^, c pu 3 5t*j»sn*yu t^-y h • 

3 >ttttil»lK 3 6 <DUm,*)\\^X, 7 F bXti'l 
|42oyj7it-79 M»«*fiTt^S. S7c, 7°U 
£>y H*m»f,}»JtfJ«o 

[0 0 3 8] El3(icin6^^H^^S^ ; &/T;-r^'('^ 
yyft-htft§o (a) httWWl 0© 

HP F^jijiLfclt(D7'-yv'a7 p ;l/{M^ (b) «>7* 
XVH^tHSM 30BP F^iiiiL/c^^-XVUfi^, 

(c) «7*X;l/tf-^tm§^ (d) «tbl$lHlSS3 

4^e>tH7i$n?.y'je-y httans^ (e) im&fe 

^, ( f ) «X'J £-y httWfiM^OK^^n^n^ 
[00 3 9] fCT, C^J^&ftfVX^sSiPf^S 

lis )tf^X7ff)7"iJ tf<y h (LPP) ^ a"t?|5/f Snlftlc 
tcIBiit^t^ti, H4© (d) tc^-TJ:5U:aS»^7 

i^ho (e) K^-r«fc5k:ftfi©«aiai'<7— 

n/c 3B» v - ^ M £0*1 ± D fc 5* < 4 £ <fc a K (fMt 5 » 
[0040] £<Dt2. -r-tmeM'W-M&TMlc 
(SUTXU tT-y h (LPP) -\(D«*tHLM»>L, 

fl^tt+»ftlfi«*^?»tl, 2fflfkT§/c46cDX^^1f 
[0 0 4 1 ] aflcW*32S*Jlii: LT, 7°'J If -y 

Si^lC HI K*5tt*,EMa»Klli>Jflll' , lK2 2fc43i/->T 
ftiC^iJi: LT, X'J e>y MftUSE{,iiiOJWHM«:.IBMv- 



(6) 
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7 ^^XifS^J* < £ ■&* cfc 9 K, EiSft ^ifiiJ 
©HISS 2 2 fcfeVT U T^l'^'f' AT*^0f^.§<t'5 tcIS 

[0 0 4 2] 4*5, ffla©0JTtt$*7/l/li-*©»ilffl 
hlftaj£{I*ffcLTV5*\ 03") (f) ic 

tf-^^ttifg^h7 P 'J e-y h&tMS^frb, 0 2l£^L 
fcC P U 3 5 Effl»;£ft*:/*y If -y h • #->*->3>tHl 
(HlS§3 6(CJ;^T, 7°Utf-y bcD£fi^gBfc£n/'c7 * 

[0 0 4 3] c©»Wfc£Sffif*fBS2iffi©S2 
OHfli«ll*BI6*ffll^TlliW^*. C©1»IRiafiWfi£ 

ftrV X7W0 -y h*fttrffi?iiW«te,Eirt-* 1 £ 

[0 0 4 4] RttWfCli, 0 6 0 (a) tC^tLDfgft 
;W«IS'5:, — ^fSIS^:ttflfi<OgP^©gifift/^l/Xita<t 

[0 0 4 5] CflD*7&E»&fTa:7Cfc»C«fct>, 7'J 
e«y FSi«»J»$a«<ffiT-rSfc«>, 32»v-^t4tt< 30 

[B]tHc7°U tf'y h (LPP) 'MOV- 7MO&&7cLl 
[0 0 4 6] LfrU C©3S2©&Wfl^©WNHIBfiW 

ffifi, 7*0 if -y na^tta»k:*ai-e*s^ 7°'Jt?>y 
hS^trmaiBWOESv-^Wiv^T^ifi] (Eg 

KOVT t H 6 COaST^taSlfiKWLTfiS^ja < 
4oTLSl\ tM^tBiififlt >y 7 fttt) £ffc L 40 

[0 0 4 7] tCtf, HBiS^7-cDfg^/jP*ft/^bXtl 

OS!jiWa¥^©3B« v- 7 5 1 L X-<-XS £: - 
Slf S J: 9 , TtSBWtof^ ^bX <D tijx -y v' t An 
jfS/^X©i5xy^)£< &3J:?tC, 0 6 CO (c) 

El 6 CD (d) tCjjVf«fc7fc:, 7Utf-yh (LPP) 
feni'Mtc fe flS3UJji©.Ett v- 7 M 50 
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[0 0 4 8] caDfjUEtiT*') t°'y h*^€rmaolH«« 

^^tciusf sciT?, n 2 oimmmv * a tc v- 7 

[0 0 4 9] CCDJ^C, CWUfficDJf^TIiyj t!«y 
flMT*t*<k?tcLfc<D-Z?, 7'je<y hfc^©ftl£tt 
7°Ufcf-y hm%OTi'{±+^ra<<t3t*D, 2«Hfc£ 

«{i«'>T?*0, ECC (KOiTiEflF^) tcJ; D§TIE£ 
nSfc»fc:iaill4:l4)B:6ai#^ 
[0 0 5 0]*:, co«WK:J:*iH»*tT*5i:*, 

[0051] sr, *»<oiES/<7--eias*ffa:i\ 

< ^|5]B#(C S 7* 'J e>y h^t±JlH]SS^b#bn§7°U H°-y 

hfi^»iffi^>, ^cD^?nTt#bnfc7U7*-v 

>y htf^i:^^ttiLT4o^/c7°U7^--v-y MSffii; 
«MStC=tO, 7°U fcT-y b^ttic7IE§^¥iJ^LTm-7' 

[0 0 5 2] C6Di9*0PC (KL#t) T-CO^^CO 

» 1 7 - tc wr * , n^znrc mmmm<D v -v 7 

t> 7°'Jtf-y h*«WLfc7HUXlj!«<0X7-* (Bl 
ockError Ratio) tt, gl 7 ©(a) , OjHC/jrf J: 9 ftf^tt 
ft«J, (a){ife^x>X7c0f#tt, (b)«ffla 
fkiSr -f X 7 c7#ttf?iJ^/Tx LT^S. 

[0053] utitist ^n€ - ntcs}g^/^7-« 

e-y h©x5— *'\oaiEiHSt'<7— PoLPPJ:*) tS< 
4oT^5Ci:W5, LftffoT, ^n^'ntcigb 

[0 0 5 4] aftWftcofewtcfen-sopc 

(Kt*t) (D?5m<D— 75r, 0 8<O7P-f-V-htC 
iSTo C©^MffJ©0PC*Mjfrf4i:, $f'X-f-y7 
S 1 T\ ytxV X^tti'H8«r,ia*-r«iWk:mii£0 P C A 

(Power Calibration Area) nl$c/\ tf -y 7 7 -y 7° (P 
U) *#I&U Xx'y7°S 2?+iMKv\iBtt/<7-%-fe 
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-vbLXim (KL»£) *fT*5o ^LT, X-r-y7 

[0 0 5 5] fit, Xf-y^S 4^'je«y 

(BSE) *tfta-T*o Xf'V^S 5T'l2ii1f$H« 

tWlT^o tfTG^^ML/ctl^tctiXr 
-y7°S 6^\iltyA\ f^T'^ttnifXf-yys 9^\)1A, 
T\ !2S/<7--*BT^1^^18iO**T, Xr-y 7°S 2 

icm^xmmvuLmz t&mmm-?* 

[0 0 5 61 Xr-y7°S 6 fcjflA,J&§£H:, ff^n/cte 

s T\mh,vir7v tf -y hwmafiiK^ofMiafiKy 

-£i*£-f£ 0 LT, Xr-y 7°S8T\ f#e>nfc20 
[0 0 5 7] ±g2©0PC<D#i£T*{i, ffi^tDOPCJ: 

o ©p c AKiW^asfc-TSo ffi'/ii'o.s^Biff^ 

rV X 7 ttiilB^nr^Tft 9 , * Wi±a!4) 0 P 

aaiss^SBwmitcioTf n^su^v^cto, turn 

IBiiB$OlBfi^7-*ffl^5fc3iiE*aeS*' i "P*ft*^ 

[0 0 5 8] LfrU co«£Tfc32SHfl*©SBfflEfi 
/V7-fc, 7°'Jtf<y h«tt^<D31iEgES/<7-<D»£J± 

ffl Lfc9J£>0 P C cr>7j£;£[g 9 t^7n-g|^ffli/^TlxT 

[0 0 5 9] £<D%mM<DOPC*fflte?Z£. Xf7 
7\S 1 1 T«1-§7VX7#K#©fVX7*\ ffc 

E-pfeftj^ofc^KH:, Xf -y7°S 2 0ic#<9, iM 
LfcStfiSffl 1O0P C»ff*aiWU X-r-y 7 2 l T** 
<DOPCfcMI#rf 5„ JxT, ^8fC«fcoTtBf£L/c:Xr 
-y 7°S 1 ~ S 9 (DmtZmiLfzik, 0 P C %»7"T« 

[0060] tsiii-3rVx7ft«cDrVx7A\ s 

fefiiafEtyftofcli^KH:, X-r-y 7°S 1 2^1/^ 
S2»1fffiK©0PC GHL»£) tof&tWRU Xr-y 

7°s 1 3~s 1 8, fcitfs 2 2 7- ; en£*trf 
ipj ji l fc 'JUjkim i <oy& tw**), ;mi"> « t w-r s u 

)ilB®/<7-<D**5R46, 7°<J tf -y hfilWtcW-TSiiiE 
,iEt*/^7— OSD, Xr-y7°S 1 3~S 1 



(7) M2 0 0 0- 1 4 9 2 5 9 

12 

8, S 2 21486*00 P C fcPI*T?&«o * LX. SI 

9 -r f x 7 k mm $ ttr v > 5 mfett t tmwmc 

[0 0 61] $biCffi^(CjiIEie^/^7-%f#§ 
t£&7trVX7K:te^3l^&tfftft^^*iTl^ 

^mjEim^u-cDm^mt, ytr* X7 ©wst <t o 

10 TBI^S^T^ft. ilft^fiJfflLT, CcDOPCcDH 
m<DBWtX'li, \m<D 0 P C co J; 9 tcIESHS fgcoftilaa 

a/^7-cD*^*46T, t*u t°-y ustttatr sanEae 

[0 0 6 2] Ifii|pJ|g^^rVX7i:LT, W« 

fe**iEfiUifc:fflv^fc7 s wXd'fc:oi^TUiW"f So IBS* 

wm<Dmtbxtt, #y t7^D->7-y 

7^n->7^>^ X77U'J7A^, 7on~7 

ais, t:yy>i»3R, t7h*yy^ 7ybv*/y 
(jypyxyy) ^ ^y^y%, h'J7i-;W 
20 7>^, 7XUy^ fh7tKnn'jy^ 7it> 
xi/yi h'j7xyf7->'y» fe^tf&watft 

[0 0 6 3] L.ntbvViMte, j»iWW J f» j etiJcff5JA« 

«i«?ti*fci6, is**fas , r*i:#oaiaa»'<7- 

X7T-<DpfflaH^i:fFffi<D^S, 0 7C7D ( a ) \C^f,t 

s/<7-p»i.pp%, tuft^assses/^-p. otcwt 

30 T5~l 5%{g$-f 3C-£:K:.£-3T, 13^5 nfc 1f$Si 
7°U t°-y h©«W^Si^tt.Efi|K:ff*A5E:fc««^ 

[0 0 6 4] «t^x.oJtga7 1 c-rV X7 4: LT, 

fflSfk** fi*3SfiUi t ffl ^fcf -f x 7 icov w wr 

§ 0 cn6©3E»tf^Wi:bT % Ge-Sb-Te 
3^, Ge-Te-Sb-Sl, Te-Ge-Sn-Au 
Ge-Te-SnS, Sb-Se^ Sb-Se- 
TeE Sn-Se-Tel Ga-Se-Tel, G 
40 a-Se-Te-Gel ln-Se|, In-Se- 
Tel, Ag- I n-S b-T e£*£tf¥tf5nSo 

[0 0 6 5] cnbcoffl^fttf^Hito^e^iPcoig 
{c^G^T, ^£Ptc«i;oT7UX^;l/]i^-r^^tj; 
t>ig£W<DX^-x;&JfMU tUftflik:* oTTW 

[0 0 6 6] CcD^rVX7TcDl¥ffla^i:IfffiO$S 
Jli, H7C0 (b) \C7T,tXoK, \vffl<D-7V¥vb*ft 
€y3fHS«-e©aiiEft3a^<7-PoLPP%, tSfficoftJg 
50 ,iefciJ/W-Po olCttLT 1 0~2 0%{£itf-f5C. 
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ttmm 1 5 %T*o feo ftfc, Ag-I n-Sb-T 

[0 0 6 7] 77l/-7fcSWi57K<D-7?<Drg 

^mmmmnLm^mmmcyv tf -y 

7*-T-y htfffM£ftfcftTVX7£ffl^3ifit,\> 
PiaL#fc^£8MI#T?a&-3 , tfc, ±HB£>7'j tf-y Ha 10 

[0 0 6 8] 

37t7VX7^tffBt3iW?£^ 7°U tf>y hffiWX'<D 

SHir < 7-t : « s nfc issv- * cDt>§ <t 

OBK^fiSc-fSC 7U t7y Hg^fcJfrTSIS 

Mv-^OiBff*W/J«K«l?l, 7°V7*-V-y htffffi 
*fif«JgH:K*Hi-rj:i:^RltEC*Si:ftC, !B§l£ft 20 
fctfl « t V v 7 ©Jffift*«i * T |ij£f 5 c <h #T t S 0 

[oo6 9] set, -fv^yhmmctttzmm^v 

8E8/<7-ffl»fc:J:oT, 7°0tf-y hfl8*©i2»v-2 

tt, 7U tf -y hS«E*f"rSSB«/^l/X?ijOftlJft/<;l'X 

%c£lc£iTi>, Ig^^xSIHtaot, 70 tf 
-y h^OieiSv-^(D7v ; 7;l/7^fS]OliS%?*<f 
t1?X*%%> 0 30 
[0 0 7 0] OPC (ttL»t) 

&7cDtBiiUW-fcttLTiIIE&tfli^W-£;}<J6 
ZCtlcXK), 7'J tf -y h1»«*KMfiK:R#aH*-«i: 
ttic , tm £ ftfc'lt $6 fc -7 -y 7 »Sf A TB£T 5 
ci:^T'ti. 0 ^f)tc, 0PC*tfft^4:*tWlHl£fi 

k> , '\m<Do p c fciaiaio^inn»7*y if y Mu«*ffi« 

fife R#tm* 5 1 ttfc % IBS $ ft fcfflffij fe ^ y 7 omxt 

[007 1] tuwfett&ytTjKttottn 

•}IW#tcfts£'* _ * c 7°'J tf -y H«ffi$ffil8£ 

»*TB4t5ci:^T'S5 0 7*>J If v HOWJftt 

7U if <y h fcttiSOWMff* 7* 'J ^ 'V b vM. £? % £ t ic 
«fc t) % 70 tf >y hifi«f0fi«*,K* c fcfc < , : i&i£T'£ 

o 

[0 0 7 2] ,EttiM*75>7;Wjfijfcffi < K<t>S 50 
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Ifl-ettff S-efc 7 * b^tti Life 7 * 7;Mt^JI 
ipg©±Ttf-7{itS^V^ft*Hc7U tf -y h^ffMLfc 
gWW7°U tf>y M4B£#tyfrrSIcW B ^Itc!BS 
3 ft fc 7 * 7 to tf - 7fctfHs*§££ric U C <D\mi? 6 
7 'J tf -y h «WSM3^*£JST S C «t <t 0 , 7° U M y 

[0 0 7 3] Sfc, JrfcX^-XO^fCWtS 

lUSgi; L DffiBUlgStc, ±IB7U tf y bttm^lWKf « 
Z<Di\k<Dmmtm%:Z> I Df§7t/^7-t L < tiSftS/^ 
;l/^*%a!R-r*«J:5K, L DSOTm^^LT L D 

HKi)i5]ss^$ijffli-5«fc9 ntf, 7°'; e-y h«wsfl 
[0074] f^tifc 7ue<y bffl&-i>. mnmm 

L D«)ttiSJB-pf9«©ffiS*-rs t tr, 7'J 
•y hM^WPEfltptcffM^ft/cfBii^-^fi^X^-x 
7 'J tf >y h IB«W^?OSS KSIWI UtCft § «fc a 

U if -y hM^^>7xyi/ + ;l/73f^«v-7fi* ,; S< 

[0 0 7 5] ^ lt> ^u-y^^vHi^y KO— 
}»* Mtc .EWv- 7 % JgfiR-T 5 1 1 , ,Ettv- 7 £ffM 
^S}»«S«{cWLfli!^Ofl!^«ti:7*U tf -y h^bftS7 
U7*-V7 h^ffM^ftfc^rVx^^f^ffl-rfttf, 

7u My bimtmmtzmmvmmtfmiLLmc^i?, 

»T^oTt, ±8BOT*y tf -y HI^ttmfctiHB© 

[0ffi£Dffimft^] 

[HI] ClflDRWC^SJt^-fX^'xOflHgiaS^ffi* 
S«-r*fci6©IBSf?4SB»c<MI*{|i'JfP*<07*n >y 7 

[02] [i]U<^o7-y ->a 7;l/fi^^ h&m<n>\m*. 

[0 3] 0 2 \Z.^^m.^m<DW^^<t^^ 5 7 

[04] z.(omR<om i oiatijgiB«ittw-r 

-r 7 5 7 7 f- ^ - h 0 t § o 

[05] pc<*o*^07*y tf-y h€#o*aa»* 

[0 6] toawo»2oiiiis»!8*ittwrsfe»oL 

+ -b0T-&3o 

[0 7] fe^xVx7^S0 : 'IB^fb^xV77(cfctj- 
S , ' <vmft K i 5 If $8f3« O 7* -y 7 «r14 ^ 7 U tf -y 
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